Ion-exchange behavior between sodium ion and various metal cations (alkali, alkaline earth and a few transition metal cations) in hydrated molybdenum bronzes were investigated in [NaCl] + n[M(n+)Cln] =1M solution. The selectivity of ion exchange was in the order of Cs > Rb > K > Li for alkalin metal and Ba > Sr > Ca > Mg for alkaline earth metals. Transition metal cations gave similar ion exchange behavior to each other. The effect of the change in structure was hardly observed. The results suggest that the ion exchange behavior depends on the property of metal ions. The change in MoO3 interlayer spacing depends on the hydration energy, i.e. the surface charge density of metal cations. Hydrated sodium bronze can exchange with other metals and can extract metal ions in the solution. This property may be useful as the ion exchanger
was used as a starting material, because Hy-Na(VD) was changed immediately to WET type in the solution . Na+ ion in Hy-Na(WET) can be exchanged with other metal ions. Therefore , Hy-Na(WET) can act as an ion exchanger.
In order to confirm the selectivity of ion exchange, the exchange behavior has been studied by the quantitative analysis of the ion exchange equilibrium. The selectivity of the exchanger is expressed in , terms of selectivity coefficients. [10, 11] The ion exchange reaction between ion A in the solid and ion B in the solution is generally expressed as We use logKAB to evaluate the selectivity of ion exchange. If logK is positive, the ion exchange is easy to take place. While logK is negative, the ion exchange is difficult to occur. Figure 1 shows logKNaM against ionic fraction of alkali metal ions. In the case of Cs and Rb, as logK > 0, the exchange was easy to take place, while Li showed logK < 0. The fact that logK of K showed constant around zero for all ionic fraction ranges suggests that the reversible exchange between Na and K took place. The selectivity of alkali metal ion was in the order of Cs > Rb > K > Li. The selectivity of alkaline earth metal ions is shown in Fig. 2, which *Hy-CS(WET) was not obtained .
The MoO3 layer spacings along b axis should depend on the hydration energy. Figure 4 shows the linear relation between b and hydration energy. It is clear that the interlayer spacings closely depend on the size of hydrated metal cations.
Hydrated sodium bronze really extracts metal cations in the solution by ion exchange. Therefore, Hy-Na is expected to be the ion exchanger.
The study on the exchange behavior in the mixted solution containing more than two kinds of metal cations is in progress. Fig. 4 Relation between b and hydration energy
